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What are we looking for?

AFlavor Changing Neutral
currents

AExplore SUZY mass scales
~104 TeV - ~50 events

ASignature: Electrons
approaching the kinematic
limit of 105MeV

ASM © O Ay
expected rate very low
BR < 1054 £
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Basic Method

ALow energy muon beam strikes target
A‘ ranges out in target, orbits nucleus

ALifetime ~700nsec in aluminum
A~40% muon capture * 0 O’ U
U adisintegration releases protons and neutrons
A~60% decay inorbit * © A’ '~
T h e s e odlebDtlorOenergy typically < Y2 the
Kinematic limit

AHope a few do something more interesting
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Previous Experiment: SINDRUM II
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Cosmic Ray

Background Background

Expected
Signal

( uon Decay
~_ih Orbit .« p—e conversion at
! " BR=4x10"

_IIIII|
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Reducing Prompt Background

A
\ 4

1,694 ns

~3x107 p/bunch
100 ns

700 ns Detector live

Inter-bunch | 900 ns —|
vl | |
extinction ~19 challenging but not discussed here

APulsed beam
Algnore first 500-700nsec
AWhati sndt el i mi natmeaburdds
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Reducing Cosmic Background

AEfficient, full coverage
cosmic ray veto

AHigher intensity

—
100 mm

Front-end
board

H8711
PMT
L 16 pixels

Fiber
coupler
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Irreducible Backgrounds

ARely exclusively on momentum resolution to understand
and reduce these

A Radiative “ decay
ADI O Al eak

1n-15|

10-15
Looking for a smal

signal on a rapidly

10°¥7 falling background

101 103 105
E MeV)
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Detector Geometry

u Decay in Orbit Spectrum for 27Al

0.015

Michel Peak

0.005

20 40 60 80 100
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Detector Geometry

ow Mas
Detecto

AMaterial in DIO region
- scattering
- high rate

AVacuum needed ... but
complicates detector

AGas detectors

0 Must not leak

0 Must handle gp~1 atm
AAny detector

0 Heat flow must be
engineered in

Inactive.
Mass OK
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What Detector(s) to Use?

AMany backgrounds scale with resolution
AParticles of interest are ~100MeV electrons
t Low Mass Tracker
ALarge volume to be instrumented
ACost is always an issue!
t  Drift Chamber
ADrift chambers benefit from time reference, aka t,

ALooking for a very rare event
Want internal confirmation

t EM Calorimeter downstream of Tracker
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MuZ2e Layout

Uniform field around detector

Detector Solenoid - Graded field around target reflects
electrons toward detector

Electromagnetic

, Transport Solenoid
Calorimeter _

Tracker Stopping

T s-curve selectsn

Production Solenoid
Collimators

- _M\

Proton s

Beam S ——
Production

Ta’g‘*'ca(a|5|y5u)\o
traps desiredps
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Tracker Option: Open Cell

Open cell option with wires for anode & cathode

APlus:
A More hits

AMinus:

A More straggling

-  Worse resolution /(.
A More R&D (I
- more risk ||
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Tracker Option: Straws

Al18 fistationso withbeamtr aws tr
AVacuum between stations to keep mass down
ANaturally moves readout and support to large radii
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